Risk Registry

- A “risk” is an event that has the potential to cause an unwanted change in the project.

- When identifying a risk, it should be stated clearly in terms of both the risk event and the
consequences to the project.

- The format for the risk identified should be cause/risk/effect.

- Arisk trigger is an event that indicates that a risk may be about to occur

- The trigger is then assigned a date to allow to monitor the trigger.

- After the risk mitigation approach is identified and a decision made to implement the
mitigation, the mitigation cost becomes part of the line item cost and not the contingency.

- Only the remaining residual risk should be included in the risk register and contingency analysis.

The sPHENIX WBS Level 2 managers are responsible for:

- ldentifying potential risks to the technical, cost, and schedule success of their WBS system,
determining the likelihood of occurring, and estimating the potential impact on the
project. This risk analysis is performed down to the deliverable level, usually WBS Level
3 or 4.

- Developing and executing risk abatement strategies for their Level 2 system.

- Informing the PM about the significant risks and the status of risk abatement strategies.

- Serving as members of SPHENIX RMB.



Facilities and
Equipment

Major equipment development.
Inadequate planning for long lead items and vendor support.

Design

Design relies on immature technologies or “exctic” materials to
achieve performance objectives.
Design not cost effective.

Requirements

Cperational requirements not properly established or vaguely
stated.

Requirements are not stable.

Requirements are too restrictive — cost risk.

Testing/
Evaluation/
Simulation

Test planning not initiated early in program (initiation phase).
Testing dees not address the ultimafe nperating environment.
Test procedures don’t address all major performance and
suitability specifications.

Facilities not available to accomplish specific tests, especially
system-level tests.

Insufficient time to test thoroughly.

Projact lacks proper tools and modeling and simulation capability
to assess alternatives.

Schedule

Funding profile not stable from budget cycle to budget cycle.
Schedule does not reflect realistic acquisition planning.
Schedule objectives not realistic and attainable.

Resources nat availahle to meet schedule.

[

Supplier
Capabilities

Inadequate supportability late in development, resulting in need
for engineering changes, increased costs, and/or schedule delays.
Restricted number of available vendors.

Restricted production capacity.

Cost

Realistic cost objectives not established early.
Funding profile does not match acquisition strategy.

Technology

Project depends on unproven technology for success with no
alternatives.

Project success depends on achieving advances in state-of-the-art
technology.

Potential advances in techncology will result in less than optimal
cost-effective system or make system components obsolete.
Technoleogy has not been demonstrated in required operating
environment.

Technolegy relies on complex hardware, software, or integration
design. 2




Table 3: Impact Assessment Matrix for Project-Level Global Risks

. Low Moderate
Impact
Risk Area
SOt = $250K <$500K >$500K
Schedule: Delays Level 2 Delays Level 2 Delays Level 2

milestone or milestone or Project | milestone or Project
Project critical critical path by <6 critical path by >6
path by <3 month | months months
Scopel/Technical: Negligible, if any, Significant Baseline scope or
degradation. technical/scope performance
degradation. requirements will not
be achieved.
Table 6: Risk Classification Matrix
Impact
Probability Low Moderate High
High (probability > 75%) Moderate v .
Moderate (25% < probability < | Low Moderate €
75%)
Low (probability < 25%) Low Low Moderate




Project Moderate ;

Impact

Cost Closely monitor cost and Closely monitor cost Quality
spending. and spending. controls
Consider implementing Obtain at least two applied as
phased procurements. bottoms-up independent | defined in the
Obtain multiple bottoms- cost estimates. BNL Quality
up independent cost Management
estimates Plan.

Perform Value
Engineering
Visit Vendor.

Schedule Increase lead time Increase lead time by Quality
substantially by initiating initiating procurements controls
procurements 6 - 8 2 - 4 weeks early. applied as
weeks early. Visit Vendor. defined in the
Visit Vendor. Evaluate in-house BNL Quality
Evaluate in-house procurement. Management
procurement. Contract incentives Plan.
Contract incentives and/ and/or penalties.
or penalties. Maintain vendor
Maintain vendor oversight.
oversight. Add additional vendors.

Performanc | Perform major redesign. Moderate redesign as Quality

e Increase prototype required. controls
cycles. Define QA and/or applied as
Evaluate alternate acceptance testing. defined in the
technology. Increase prototype BNL Quality
Request additional acceptance tests. Management
process control steps Plan.

during fabrication.
Define extensive QA and/
or acceptance testing.
Increase lead time and/
or increase testing
cycles.




Rizk Regislny

Owner wss Risk Name ::k 3 Consequences (then) Timelrams Prabability Impact Rank Mitigation Plan

goer

I Femmick 1.21FC Frmoeure via GEVs Lo Low Low Ir case the pmper GEMs ‘o The vz prololype ara nolin hand,
an adapler plale will ha renuires 0§ an exizsling GEM-stack In

‘ allow the magnel tesl 10 proceed.

I Femmick izire Ferdormance failure of v2 ‘Low Moderate Moderale We wil add a design cycle cf a smaller device than the tull sized

mrolntype lie'd czge il the v1 orolntype fails. We will procesd on o2 only
‘ arter success o the small version.

I Femmick 121G Failure or delay o CERN ‘Low High Mederale We will menitor carefully the success of CESN foil preduction

oroduciion and vill hire a technician whe will exclusively work on producing
GEM fails for our project. If delays still occur, vie will seek &
second vendor te.g. Tech Etch).

I Femmick 121PG SAMFA Chip Failure Low High Mcderate ALICZ ancd STAR shall be torced tc mitigate the situation and il
not, alernatives such as the sALTRO and DREAM chips must
be considered.

S. Stoll 1L.3EmCal Loss of W powder supplier Low Find ancther scurca of W powder which can mee: our specs.
Some have alraady bean investigatad. Attempl 1o identify
primery source of rawy powder in China and identiy naa
distributor.

S. Stoll 1L.3EmCal Loss of SciFl supplier Madearate Two suppliers have been identif e¢. We balieve both can meet
our cpecs. but ena ks roughly 2X high cost. I lewer priced
supphier cannol aeliver than we musl use conlingency 1n
purckase rom other supplier.

S. Stoll 1.3EmCal | a=s of primary production sile Law Blncks would bave (o be built a0 BNL. Sowever, we woule 'onse
for blacas (Universily of Hirnis scientilic oversinht provided by UILIC, student lzbor frae use of
Urbans Champaign N Izolites, snace, elo.

S. Stoll 1.3EmCal Cannol find cnsl alleclive Madarale Wa are investigzting both injection molding znd casling of ligh
solution Tor meking lighl nuides. Several compeanias bave been identlied Injaction
guices molding has beer shown o produce ancouraging resulls but

wilh low yield.

J. Lajoie 1.4 HCa Lass of scinlillating Hla Madarale Explore allemn: e scinlilla‘or vandors (FNAL, Slgin)
mwovider (Lniplast)

1 ajnie 1.4 HOAl Unable to produce inner HCAL | ' Moderate Irvestigate value-engineering des grs and alternate iraterials
n 38310 in a cost effective (brass), will require re-engineenng.
manner

J 1 ajnle 14 HCA Unable to identify suitable | Low Irvestigate assemb'y by commercial vendors.

- L B N T N N AN F -

J. Lajole 1.4 HCal Unabl2 1o identity sultable Low Irvasticate possibility of azsembly (scintllator and elactrorics)
site(s) for inner HCAL at GNL.
aocoamblo fasint _and

E. Man-el .5 Cal Delay in SiPM Delivery Dalay in assembly of Heal Low C.osely monitor the procurement szage. Increase the rate of

Bectrenics and EMCal SiPM daughter testing and assembly

L kanede  Datentisl salsuin

E. Man-el 1.5 Cal Delay in testing of 5iFMs Dalay in assambly of Heal Mcdarate Ircreasa number of testing staticns. |dentify additional

Electronics and EMCal SiPM daughter col.aboraters who can contribute to the testing pregram.
boards. Petential celay ir Streamline testing program.
o L Lt L F il ERSAA g
E. Man-cl 1.5¢Cal Delay in Assembly of Hcal Fotential delay in HCal Low Staged partia. deliveries of boards. Use multiple assembly
Blectrsn’™ | payghter boards, Preamps, module assemtly and houses
Interface boards, LED Drivers testing
E. Man-cl 1.5¢l Delay n assemdlly of EMCal Fotential delay in EMCal Low Staged partia. deliveries of boards. Use multiple assembly
Electrcn’s | 3 yahter boards, Preamps or module assemtly and houses
Interface boards testing -
®)




| accambly fecint_and
' Delay in SiPM Delivery

Delay n assembly of Hcal
and =MCal SiPM.daughtJe(

C.osely monitor the procurement stage. Increase the rate of
testing and assembly

' Delay in testing of SIPAYS

Delay n assembly of Hcal
and EMCal SiPM daughter
boards. Pctential delay ir

1 P Y o | adosl o

Moderate Increase number of testing stations. lcentify additional
col.aboraters who can contribute to the testing program.
Streamline testing pregram.

~ Delay 1n Assembly of Hcal

Daughter boards, Preamps,
Interface boards, LED Drivers

i;otential delay 1n HCal
module assembly and
testing

Staged partial deliveries of boa~ds. Use multiple assembdly
houses

" Delay in assemblly of EMCal

Daughter boards, Preamps or

 Interface boards

Potential delay in EMCal
medule assemtly and
testing

Staged pa-tial deliveries of boards. Use multiple assembly
kcuses

Acquire permissiar to use
PHENIX 3BC

Use scintillator BRC ar anather alternative

Testing mesk dynode PMTs to remove uncertainty in B-field
performance. Worst case, move BEC ta 7=1300 cm

M. Chiu 1.6 MinBias  Magnelic field capability of
BRC PVTs
V. Chiu LEMinBias Develep discrirminator/shaper

board

Design anc test it as early as possible (2017)

Subsystem nct ready for
instal ation

Fngirearng Resnurces na
availanle

|Buil¢ In adequate schedula contingency

Mudarala Schedule relias on significant enginesnng rascarces nol ye' fully
carnmittea. Get eedy commitments rom conlribuling groups for
timely partic pation

3%, Labor not available for

nstallation

Secure mere laber support

Cradle labrication delayed

Fole Tips calaved

Reliasle experiencec fabricator(s). adeguate schedule
centingency

Relinnle experiencea fahrcators), adenquele schedule
cantingeney (pole 1ps installalion rear end of installation
schecula)




Risk Probability | Cost Impact Estimate ($k) | Schedule Impact (months)
WBS Risk Title Owner If Then of Event ... | Most LA . ... | Most e
Timeframe %) Optimistic like Pessimistic Optimistic fikel Paessimistic
1.1 Project Management
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A AN A ML P.ralon  Con o %ﬁﬂ”: calvary sohediie and nearmanca Al e 20 e &0 ! “ “
- Subconiractor protes. (exclucery . Zinvngrnann f 1he subconiaclur proests Then U sehioouke inay § p as ; 4 3
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Assumption for Cost and Schedule Estimates

Acds no cost because vie have floatl and the MO specify that the |zd is responsible to delver

Fes

e '
o
P

Overview of Risk Handling Plan /2

a) We have MOUs that specity the respons bil ties, tha technical scope and
deliverab es, as well the cost ard schedule. They alsc specifies reparing and
within budeet. Hovsever, it will raquire more costs assoclated with the interdace in th2 collaboration frciilaoring slrdlegias and responsihbilioas; (h) We have paricdic maedings aod
eviews wirh the remote lahs

Risk
i Risk
Handling , -
pproach SI9SIR

Miligale

This does ol inchide dalec oe modales, which may be s sole sorce conleel

procecures in response to incidents in other insututions.

assumes $20kimonth for 2 person 10 comolete these tasks. This alsc ncluces now ES&H

a) Follcw precurement regulatiors for a fair selecton process, () Ir case of scke
ource |usificaticn, document aporopriately the dezision.

(a) Keep close relaticnship with DOE regrasertatives with ogen commun caticn,
(k) MNollow COC quide! res tc avoid having o repeat work.,

Miliggalte

Acoepl

asirnes 2 weaeks sland down lo raview saaly. Iclucas incidants in the whole kb

Cost: Assumes 51C0«<maonth t¢ run the MIC: Assume adcing adcitcnal safety engineer and
[sharing cost. Schedule: M: assumes a one viée~ stand down to conduct a réview salery; :

Everyone nids o lollow 1h2 Lad and GRETA ES&H direcves, as descrbed in lhe
| BN_ PUB-300C, the GRETA Saaty Plan and the Activity Hazard Documents.

Mitigate OV

M. assumes damage to scma cf the electronics and the price of replacement. F. assumres
darmage to cne detactor module and it is necessary 10 send 10 the vendor to major repair

Follow | BN 's quidelines for tire salety

Mitinate

Cost: Frice o run he proed per imonlh is 31C0<month, end d'so mia.enzl damage ol O: $10k, M:
510k or F: 52Ck: Schedule: assumes that the lab will be closed for M: 1 weex, F: 2 weeks

Fellew quiceinas for persorngl and equipment zafety racarding earthquakes.

Mitigate

Assumes $20kmonth 10 train new person and cverap with the lzaving expert.

[a) Keep good documentation ¢ the work: (D) Fave more than one person
\working on a crincal fask, (c) Have successicn plan 'ing.

Mitigate _OW

documen:atior or rewark, 2: azzume recrdering pars or majer revierk.

assumes $25kmonth 1or an engineerfscients: FTE. O. M. minor mistake that requines adcitional

Cnange contry heare meets reqularly. GR=TA haa a QA pian in plare Anc has
rrennower dllincaled 1o overses the execoion #od oplareentation of he QA

program. GSETA is imbeddec n the LENL QA plan.

Miligale




: Secair can e cone al LENUME Y, estimele is lor 1 mondh reanpower ($25kanonth); M or 2 ;'El Mo sury Bl flia vendos: uodershunds the raukaarnaite: i) Wor
as 10 00 hac< oo the vandor for renair under viamranty. Sosts are for manpovier in bz project o 7 % J S L Aoy

S % : e : AF weador 10 have make sure thair tests detects any passinla prablem with tha
r;;"rln follow-up acceptance tasts. P: Inc/udas detector rawerk asc under warranty and trave Hetector module; (c) kave Factary Accaptance Tests, (FAT)

Aiticjate

This may delay CN4 (GRFTA completion), and the sroject will nava 1o continue ranning &t a cnst affz) Plan sehedule, including adequate funding contingency, to accommodata

Mitinate

MODFRATF

produce the remalning detectors. M, P: no cthar vendor ¢an te found 10 croduce the remaining
GRFTA madulas. The oroect most he de-sooped

resvzluatad (depencing on the phase s avent occurs); (2) May raed o usa

~$1C0kAaar, project extansicn, () Incluce float on tha schacula casec on experiance.
. ' — - , 12) Advance contract praparatcn, regotation: (b) Raquest for the vendor 1o - -
0: 10% underestmatec, M: 25% and & 100% underastimated. jusslily e cus.. Accepl MODCRATC
. - y2) Crder detectors as ez’ly as possicia to retire this rigk; (b) If axchange rate Is
‘i nR O 8 < A 3 t ) f A : ’ . 3 ' H . il
\'0;3‘3: r.EI Ch?;’je,:? eft.:;:‘:,g.e :a': ';:ev;'a?r +M: 5%, P: 10% Oased on pas: behavior of the Cuo';l'.:u nigh, use conlinpency; () In addilcn, use conlingency of clbar WBS'; [d) In Avcepl HIGH
. T Ny addit an, Lse soope contingenty
) Modi s is repaired @t BN, simple fallurs. Cost s manpower andy. M Sead moduale o the  §@) Fallow the manufactursr procadirss described 0 the user manaal; (0) Handle :
vandor, reurbish 1 crystals, at expanse of 27 00k/“epalr plus Project effors; P.: Send mocule tothe tha catector with care; (¢) If possitle, procure spare capsule and reciace it at Mitigata LCW
vendor, reglace 1 cryslals., LBNL. L
[2) Thera are written crocadures on how to handle the detector; (b) On'y ra nad
0: Small damage can be rapair at _LCNL. M: More axtensiva requires repalr at tha vendor and a arsonnal can exacute handling 1as«s; (¢) Mountdng 100ls shall ba surveyed 10 Mitlaata LOW
iz cryslal ($300k expense); B Cusl o new deleclor mosale. wnule the loads; (d) reduce bandling; (2) use r2pulable cormpaniz2s lor e s
Lreispos lelion.
) vandor recovars producton canahility within 6 months. Ml Venaar recovess wothin 1 yaar. f'.F_J s co ol A R IES A Tot Ralioa e aarl Aatoreibla ol ard
Projact contributons to recovery. P: vandor recovars within 1.5 years Frojec: conrioutes 1o Saanlal Aol ? bl WREANIANLARD ' Arcept MO
Facovery. potantial ‘
|
i = By £ ks (Y 5 Hatarinre o P 2 e - 12) Wark closety with the vendoe to articipate soch a scenario, (b} Coordinate
R e L e e S 2 marm deteatars are neansr MI -8 rieteaore are aeaded P stosaly with the community (AGATA. RIKEK) (c) Continue to axpicre Accept MOD
. et g devaloprents ol olher vendors.
f\o Cos: Contingency zllccated 1o handle this risk, |ust Scope Caontingency: O: A nevi vendzr can "'F'l" v;m _':m"" ks ’r;;f’m&?; rg&'&:"” f;;:g;n:rr' naio; ';h'-f'““"""'""
he: found, and Z protarype phases (3150 2nd 13 montha esch) briing sham ue o spesd to - VWA UV CONTNTRNS Y. {4 Y V) (<) R 1o Xpicre
’ - > davelopments of othar vendors; (o) If this event nappers tha project neecs to be Arcem =HIGH

15kanth additicnal affort, O delzy and efort, M- delay, Affiort and soore matenals a required, P 'njr-.) Use aocepted desiagn naes, (bl Follow the racommendators of the vandars

viork 1O make up for misccrmunication

:l"_'g":.’l'lt:‘li fd) Encowage comrnumcalion betwezn the leames

delay, effort and replace ACT and axtensive radesign with naw crototype :bjc) Cxtens ve tasting c* ADC and protaiype; (d) Claar kst of raquiremrents Mingate MR RATE
V- % v et s P J— 4 / . I L G 1) Use elzclonics components which gre producad by several vendors; () :
0 .A{c.mublh su!.f_-.llu». carls ar-_.wuluple. M Foolpein, changes requi ed o goeommouyle Avnicd components 173t are Gaing 10 be disconticued. (31 if 2 selected component|  Miligale LOW
cuhsttta pars, P: Neson channes renuirsd o accommaodate substitide pans A : RIS F = 1l
is near the end of life, then we will buy a lifetime quartity
g c { ; : A % ih‘a) Evalugle lhw recuired lemperalure staoily es early as cosible (b) consul wilh -
P ; - oling  re-cles n of o and cire ard [ : ; : ey & ¢
2 m::.':;:] ::?:h.'f: r:'; rix:n:-n:::r:-f:‘-.“;rr;; .:,:1 p:m;:;m ,::_P“_ 1:::, r::::_’;:'j: ::n Ut board mechanical enninaers for ways o incresase stahilty (0) Uss extermal to the ADCs Mitinate 1ow
N W NS TR e, i T A S O OB oK and stable voltage refarences: (d) Proticype
| 8
0 shielding can easily be addes o exisling design, M: A layval chenge is reguired o 1e) Follow goou desion praclice; (L) During b design chase allow lor inore Miliale LDW
=ooommadate natter decoupling or shielding, P: A redesign is reqvired o change components schicdding =0 he added; (s) Prosotyne VRGeS :
0 shie'ting can easily be added lo exisling design, M: A layval chenge 15 reguired o :i}_‘) Follow gows desion praclice; (L) During ba design chase allow lor imore Milicaale LOW
Ancommadate hatter decoupling or shielding, P: A redesagn is reqviraed o change components schiclding =0 he added; (e) Prosotyoe Vg =
0 Only smiple debugging ana rework required [resislors, capaclons, ampll2rs. ele.) Mz more &) Use vendurs wilh good repulelion; (b) Qualily vendor(s) during prolobype
zclvancad d2bugging and rework requirec (FFGEA, etc.). P. Additanal production becausa not phase; (c) Vahdate first aricle before “ull prozuciion {d) Contract board testing to|  Miligals MOLERATE
enninh baaras are rapairan e an outsina venoar
O: Installing 2 higher capacity cooling systam Is enough: M: A hignar capacly cooling system and (2) Cvaluate ADC Mcdule perficrmanca garly (£) Consulz with machanical Mitlaata MODCRATE
saine redesign; P: Plece digiliizer in crales; enginzers aboul couling Hmils: (©) Proleype i,
02 1 Monlh exlra work Mz 2 mzalh exbre work: 2: 4 reanth 2xcie work; $25< cer inonth :"a). Oe.e"?""ate theh' cac‘,:‘.\f‘ qeﬁlgf' t T',a gs.fequlrerrems'are witen; (o) Lse Miligale LOW
exoarience lrom GRETINA mplernentabon: (<) Prololype syslem -
0: A componant with ecare on hand ceaks and needs swagsaing, M: An o the shelf component }Ia] Minimiza the use of custom cans; (b) Cackuc all programs and source: (2) Mitiqale LowW
lails arno neecs o be purchesed, P: A cusloon comconent [a00s and needs labrcalbon Hewve spares lor likely .o lail ilerres: (d) Have spares Jor low oos.ilzims fhes. ety
- o 2 e ma b D et p’) Have the ir‘.r.tmrinne' anree on their responsihilities; {(0) Docurant interacas
Work done by two paople: O: half a manth extra worl: M: 1 month extra work; P: 2 months of extra we | and clarlfy amziguities as thay ara ciscoverec; (¢) Review documants Mitigate LOW




